Are blastocyst prostaglandins produced endogenously?
This study was undertaken to determine whether preimplantation mouse and rabbit blastocysts possess cyclooxygenase activity and therefore are able to metabolize arachidonic acid (AA) to prostaglandins (PGs) and thromboxane B2. Single rabbit blastocysts or groups of 100 mouse blastocysts were incubated for 4 h in the presence of 5 muCi/ml [3H] AA (sp. ac. 61 Ci/mmol) or for 24 h and 18 h with 0.2 and 0.1 muCi/ml [14C] AA (sp. ac. 56.5 Ci/mmol), respectively. Incubated blastocysts were subsequently exposed for 10 min to 24 h to the Ca2+ specific ionophore, X-537A (10 microM), to stimulate release of radiolabeled AA from the phospholipid pool. After incubation, incorporation of AA into the phospholipid and neutral lipid pools, and metabolism of the fatty acid to PGs and thromboxane B2, were determined using thin-layer chromatographic (TLC) and liquid scintillation spectroscopic techniques. In addition, spent incubation media were analyzed for radiolabeled PG content. In blastocysts of both species, incorporation of AA into phospholipids was greater than that into neutral lipids (mouse: 1.0 vs. 0.7 pmol/blastocyst; rabbit: 159.7 vs. 56.9 pmol/blastocyst). The ionophore stimulated the release of AA from the phospholipid, and to a lesser extent, from the neutral lipid pool, of both blastocysts. No newly synthesized PGs were detected in either mouse blastocysts or their spent incubation media after stimulation with X-537A. Radiolabeled PGs (PGE2, PGF2 alpha, PGD2, PGA2) and thromboxane B2 were present in the media of rabbit blastocyst incubations, however, but were undetectable in the tissue extracts. Increases in metabolism of AA into each compound were observed with an increase in time of exposure to ionophore, and meclofenamic acid (2 microM) partially inhibited the synthesis of all compounds during a 24-h incubation. The results are discussed with regard to the role of blastocyst PGs in the events of implantation.